The major phenolic compounds synthesized in the first internode of Sorghum, identified in this and previous papers (2, 8, 9, 13, 14) , can be divided into 4 major groups. In group I, containing dhurrin, lignin, and esters of C6-C3 phenolic acids except caffeic acid, the compounds are present in intact internodes after 4 days of germination in the dark. They continue to accumulate upon incubation of the excised internodes (2, 9, 13) . In group II, consisting of the anthocyanins apigeninidin and luteolinidin, the compounds are accuimulated in the dark or light only after excision from the rest of the seedling (13) . In group III, including a third anthocyanin, a cyanidin glycoside, and an ester of caffeic acid, accumulation occurred predominantly only after light treatment of excised internodes (13) . Protein synthesis in the excised internodes was necessary for accumulation of compounds in group II and III, but not for those in group I (8, 14) . This paper is concerned with the accumulation of compounds in group I, with emphasis on lignin produiction in excised internodes. Relationships with other biosyntheses and growth processes are discussed.
Materials and Methods
Seeds of Sorghunt vulgaire var. \Vheatland milo (13, 15) were germinated at 250 on moist filter paper in the dark. After 4 days, the internodes were excised in the laboratory or under a green safe light (15) . Light treatment (about 2000 ft-c of white fluorescent light) when used was for a 12 hour light-dark cycle. For culture in solution (table I,A), 5 internodes were surfaced sterilized and placed in 25 ml of sterile solution (14) . For infiltrated internodes (table I,C), 5 internodes were placed in a 5 ml volume containing 0.01 ml Aerosol, a commercial wetting agent, and were infiltrated by repeated evacuations and slow releases of the vacuum until tissues were translucent. Internodes were placed on small glass rods on moist filter paper in petri dishes (15) . Internodes incubated in air (table J,D), were placed directly on rods.
Lignin analyses, based on the ionization difference spectrum at 340 m,u and on phenol groups reacting with the quinoneimine reagent, have been described before (14) .
Alkaline sensitive esters of C6-C3 hydroxycinnamic acids soluble in 70 % methanol were estimated by fluorometric analyses after separation via paper chromatography (14) .
Dhurrin was estimated by its absorption at 330 m,u after conversion to p-hydroxybenzaldehyde (1).
Tissues were extracted in methanol containing HCI to stabilize anthocyanins (15 (table II) . In contrast to data for elongatiing coleoptiles, internodes showed no light dependent increase (1). 4 mc/mmole respectively. After one-lhalf hour aeration, internodes were placed in 25 ml of solu-tion or in air culture for 2 days. After extraction in methanol-HCI (A), a water and ether extracted wall fraction was hydrolyzed with NaOH, forming an insoluble (B) anid soltuble fraction (C). The above fractions andcl lignin products wxere obtained as previously described and com)olind(ls were isolatedl via 2-dimensional chromatography (11, 12, 15 
Discussion and Conclusions
Lignification probably occurs only after elongation in a particular area of a cell wall has ceased.
In the first internode of a 4-day-dark-grown seedling, lignin was limited to the vascular stele in the non-elongating lower half of the internode, and none was detected in the young elongating adventitious roots of excised internodes. Upon incubation after excision, growth in length ceased, and lignification was completed in the xylem along the whole internode. The upper active meristems of the intact seedling may control the transport, consumption and storage of the catbohydrate supply from the endosperm. The relatively high concentration of indoleacetic acid (IAA) maintained by the upper meristems could inhibit lignification either directly as an antioxidant (4) In excised internodes incubated in air with or without prior infiltration, H202 may be the major limiting factor because none of the intermediates supplied increased the endogenotus rate of lignification. WVhile both blue and red-far red light systems are still operative in excised internodes (5, and unpublished data), there was no effect of light on lignification and inhibitor studies indicated that protein synthesis was not required.
In excised internodes in solution culture, hoWever, some step in the conversion of the endogenous substrate to p-hydroxycinnamic acid required a relatively aerobic atmosphere or a more effective gas exchange. Preliminary experiments with 14C_ labelled compounds indicated that a major block may be at the level of conversion of phenylalanine and tyrosine, presumably via their respective ammonia lyases. In the case of phenylalanine, subsequtent hydroxylation to p-hydroxycinnamic acid might also be a limiting factor at lower PO.,. The inhibition of incorporation of 14C into dhurrin with sucrose or tyrosine was an indication of an oxygen lack (9) .
Although some of these phenolic biosyntheses occurring in excised internodes use the same substrates or are formed from common enzyme-substrate complexes (6) Literature Cited
